The CASA UNO Global Positioning System (GPS) experiment (January-February 1988) included an extended tmc'dng network which covered three continents in addition to the network of scientific interest in Central and South America.
,'•:0094-8276/90/90GL-00417503. O0 CASA UNO, the daily observation periods were long (7.5 or 9 hours) to compensate for the poor geometry.
The GPS satellite orbits must be estimated along with station locations when the desired baselines are longer than a few tens of kilometers in length. The fiducial network approach was developed to improve the estimation of satellite orbits and to provide a consistent reference frame. We implement the fiducial network as described in Davidson et al. [1985] . Three stations whose positions are known from very long baseline interferometry (VLBI) are held fixed while the remaining station locations are estimated. For the CASA UNO experiment, several tracking stations outside of North America were used in addition to the three fixed fiducial stations.
A covariance study by Freymueller and Golombek [1988] predicted that the use of an extended fiduciaI network would result in a small improvement in precision for baselines up 500 km (longer baselines were not considered), and that a geometrically strong network could reduce the sensitivity of GPS baselines to certain systematic errors. In general, systematic errors will be different from experiment to experiment unless the same network, satellite constellation, and obsep.,ation schedules are used. Larger improvements would be expected for baselines located farther away from North America [Wu et al., !988] . In both of these previous studies all of the tracking stations were held timed. However, fixing all the tracking stations could potentially increase the systematic errors affecting the baseline results if the locations of all the stations held fixed were not consistent at the centimeter level [Freymueller and Golombek, 1988] . In the analysis descri• here the locations of the extended tracking stations were estimated along with the locations of the stations of geophysical interest.
Method of Analysis
The GiPSY software [Stephens, 1'986; Lichten and Border, 1987; Sovers and Border, 1988] , developed at Jet Propulsion Laboratory (JPL), was used to analyze the CASA UNO dam. The GIPSY software uses undLfferenced data and estimates receiver and satellite clocks as white noise, an approach which is equivalent to double-differencing. Other parameters may be estimated as constants, as white noise, or as Gauss-Markov process noise [Lichten and Border, 1987] . America, all u'acldng networks gave essentially identical resuits. The extended tracking network is most important when the stations of interest are located far from the (fixed) fiducial stations and when baselines are fairly long. The results of the two very long baselines (>1000 km) are difficult to interpret from this study. One of the two baselines included the station at Malpelo Island, which had poor visibility. More testing with a larger set of very long baselines is needed.
The mean solutions from all three of the extended tracking networks studied in this analysis agreed to within several millimeters for baselines up to 1000 km in length. The mean solutions obtained including tracking stations in the Pacific and those including stations in Europe agree to better than a few millimeters on average for baselines up to 1000 lcm in length. Solutions obtained using only North American tracking stations agreed with those using the extended networks to within 25 millimeters over the same range of baseline lengths. The better agreement of the extended tracking network solutions suggests that a broad distribution of tracking stations provides better geometric constraints on the satellite orbits and that baseline solutions are not sensitive to changes in tracking network configuration when an extended network is used. Future research must determine whether this agreement is indicative of improved solution accuracy.
